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Following those procedures set forth in Example 8, 
but using the amounts of reactants shown in Table 2> 
303.5 gms. of product are produced. 5 

EXAMPLE 10 

5.0 gms. (0.02 moles) of MDI in 35.0 gms. toluene are 
added to a reactor vessel followed by the drop wise 
addition of 17.3 gms. (0.02 moles) of NP-10 Diol as used 10 
in Example 8 in 25.0 gms. toluene, at 60 s C After one 
hour the reaction mixture is transferred to a graduated 
addition funnel. 80.0 gms. (0.01 mols) PEG 8000 in 
217.0 gms. toluene are refhixed to azeotrope off water, 
followed by cooling to 60° C The diol/MDI reaction 15 
mixture is added dropwise and the reaction is continued 
overnight at 56 s C The mixture is heated to 100° C and 
one drop of DBTD catalyst is added. Following solvent 



drophobe reactants of varying proportions to provide 
polyurethane comb polymers of various molecular 
weight, HLB and molecular structure. Using those 
reactants set forth in Table 3, the following procedures 
produce polyurethane comb polymers varying in mo- 
lecular weight, HLB and molecular structure, based on 
the previously described parameters a, b' and c, as iden- 
tified in Table 3. 

The experimental procedure involves charging the 
reaction vessel with the polyethylene glycol and hydro- 
phobe reactant in toluene solvent The mixture is 
brought to reflux to azeotropically remove any water 
present The mixture is cooled to 60° and DBTD cata- 
lyst is added followed by the polyisocyanate. The reac- 
tion mixture becomes very viscous after a few hours. 
After stirring at 60° C for approximately four days the 
toluene solvent is evaporated off at atmospheric condi- 
tions, to provide the polyurethane comb polymer. 

TABLE 3 







Reactant (wt %) 






a 


Molecular 


Example 


PEG 


DIOL 


D I1SOCY AN ATE 


b' 


c 


b + c 


HLB Weight 


11 


3350(81.41) 


NP-10(I1.89) 


TDI(6.70) 


2.4 


8 


0.95 


18.00 49J78 


12 


3350(66.83) 


NP- 10(27.68) 


TDI(5.50) 


2.4 


8 


0.95 


18.29 60,154 


13> 


8000(91.96) 


NP-10(4.84) 


TDI(3.19) 


2.8 


23 


0.98 


19.09 352.883 


14> 


8000(8603) 


NP-1 0(9-58) 


TDI(4.18) 


1.8 


37 


0.99 


18.63 284.631 


15 


14000(92,89) 


NP-10(4.89) 


TDI(2J22) 


1.9 


11 


0.95 


19.29 165,448 


16 


3350(8934) 


C 10(3. 10) 


TDI(7.36) 


2.4 


8 


0.95 


18.12 44,898 


17 


3350(89.49) 


C16(3-70 


TDI(6.79) 


2.7 


7 


0.95 


18.07 48,662 


18 


8000(93.77) 


08(2.74) 


TDI(3,49) 


2.1 


8 


0.94 


18.87 78,204 


19 


3350(89.89) 


NP0.97) 


MDK8.13) 


4.9 


7 


0.97 


18.10 99,377 


20 


3350(89.13) 


NPP.35) 


rpDia-52) 


XI 


8 


0.96 


18.03 65,774 


21 


3350(89.03) 


NP(431) 


TDK6.76) 


2.7 


7 


0.95 


18.07 48.9t4 


22 


1000(65.16) 


NP(15.67) 


TDI(19.17) 


2.1 


6 


0.93 


14.00 12,059 


23 


1000(78.65) 


NP(5.78) 


TDI(15-57) 


4.6 


2 


0.91 


16.09 11,302 


24 


3350(93.73) 


NP(0.91) 


TDI(5J6) 


9.9 


to 


0.99 


18.80 321.666 


25 


3350(88.60) 


NP(5.18) 


TDI(6.21) 


2.0 


2 


0.81 


18.04 11.940 


26 


8000(96.07) 


NP(1.18) 


TDI(2.76) 


4.0 


25 


0.99 


19.29 624,576 


27 


14000(96.22) 


NP(I.65) 


TDiai3) 


tl 


23 


0.98 


19.35 400,141 


28 


14000(97.16) 


NP(1.10) 


TDI(1.7S) 


2.7 


6 


a94 


19.50 156,108 


29 


SOOO^BO-OO) 


NP-40(17.03) 


TDI(2.97) 


2.1 


8 


0.94 


15.03 91,667 


30 


2025 3 (54.95) 


NP(37.65) 


TDI(7.40) 


2.4 


7 


a94 


16.59 36,849 



'based oa PEG having a weight average molecular weight of 7,662. 
2 PEG copolyraerized with 25% polypropylene glycol • 
3 PEG copolymcrized with 10% polypropylene glycol 



evaporation, 102.3 gms. of product are provided. 
TABLE 2 



Examples 1-10 



Product 





PEG 






Solvent 2 




Cloud 


Example 


8000 


DIOL 1 


MDI 


(gms) 


(gms) 


point CO 


1 


40 


13.0 


2.5 


390 


57.3 


ND 


2^ 


80 


26 


5.0 


300 


ND 


ND 


3* 


lit J 


112 


5.0 


240 


132.3 


84.2* 


42 


111.5 


1Z2 


5.0 


297 


133.0 


90* 


53 


99.6 


10.8 


5.0 


235 


124.9 


ND 


6^ 


99.6 


27.5 


5.0 


265 


129.9 


68* 


72 


80 


44 


5.0 


385 


138.5 


74* 


82 


80 


17.3 


5.0 


300 


103.6 


60* 


92 


240 


51.9 


15.0 


505 


303.5 


ND 


102 


80 


17.3 


5.0 


277 


102.3 


ND 



ND — not determined 

'Examples 1. 6 and 7 use NP-40 Did having a weight average molecular weight of 
2*248. as the hydrophobe resctanL All other examples pertain to NP-10 Diot as _ 
hydr o phobe reac ta n i having a weight average molecular weight of 862, except °^ 
Example 2 which is based on NP-10 Diol etboxytated to a weight average molecular 
weight of 2, 1 51. 
z Using t drop DBTD catalyst 
H/sing 2 drops DBTD catalyst 



. 45 EXAMPLES 31-38 

These examples demonstrate procedures for produc- 
ing polyurethane comb polymers derived from grafting 
hydrophobe reactants onto polyethylene glycol fol- 
lowed by reaction with polyisocyanate. Examples 
31-33 describe grafting procedures while Examples 
34-38 describe the production of polyurethanes. 

EXAMPLES 31-33 

Using the amount of reactants and catalysts set forth 
in Table 4, PEG 14,000 is grafted with hexadecene to 
provide 3, 5 and 7 weight percent hexadecyl grafts on 
the PEG product. The procedure entails charging the 
PEG to a reactor vessel followed by addition of hexa- 
decene and di-t-butyl peroxide catalyst. The reaction 
proceeds for 5 hours at from 140* to 150° C with stir- 
ring. 

TABLE 4 



50 



55 



EXAMPLES 11-30 

These examples demonstrate reactions involving a 
variety of polyisocyanate, polyethylene glycol and hy- 



65 



Examples 31-33 
Reactants (gms) 



Example PEG 14.000 Hexadecene (wt. %) 



31 
32 



291.0 
285 



9.0 (3%) 
15.0 (5%) 



Catalyst 
(gms) 

0.6 
1.0 
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-continued EXAMPLE 4 



Designation Description 



11 5.5 gms. (0.014 moles) of PEG 8000 and 230.0 gms. 
NP-10 Diol OH toluene are azeotroped to remove water, followed by 

C9Hir-^^o-ecH2CH2CHrCH2CHCH20H; 5 cooling to 50" C 5.0 gms (0.02 moles) of MDI in 33.0 
wherein I b an average of S^- toluene are added dropwise for over 45 minutes, 

to After one hour reaction time one drop of DBTD cata- 

lyst is added followed by 112 gms. (0.014 moles) of 

?" 10 N** -10 Dio1 65 osed m E 3 "™? 16 3 - After several days 

C9H19-P J^o<-CH2CH20^rCH2CHCH20H; reaction at 52* C the toluene is evaporated off to pro- 
whemn I b an average of vide 130.0 gms. of product providing a 1% aqueous 



<a solution having a slight haze at room temperature and a 

PEG Polyethylene glycol cloud point of 90* C 

_ ~ 15 



TDI Toluene dosocyanaie 



EXAMPLES 1-10 



EXAMPLES 

The procedure set forth in Example 4 is repeated 
using those reactants and amounts set forth in Table 2 



These examples demonstrate the preparation of poly- except that two drops of DBTD catalyst are provided 
urethane comb polymers of the present invention from 20 to produce 124.9 gms. of product 
MDI as organic polyisocyanate, PEG 8000 (a polyeth- 



ylene glycol having a weight average molecular weight 



EXAMPLE 6 



of 7,967 and ethoxylated NP-10 Diol or NP-40 Diol as The experimental procedures of Example 5 are re- 

the hydrophobe reactant, in toluene as solvent peated for those reactants and amounts set forth in 

fyampt f 1 Table 2, except NP-40 Diol in Example 1 is used in 

fcA ^ place of the NP-10 Diol to produce 129.9 gms. of prod- 

40.0 gms. (0.005 moles) of PEG 8000 and 240.0 gms. U ct The product is water soluble providing a slight 

toluene are heated to reflux to azeotropically remove haze at room temperature for \% solution, having a 

any water present The solution is cooled and placed in ^ cloud point of 68° C 

a graduated addition funnel. 2.5 gms. (0.01 moles) of 

MDI in 50.0 gms. toluene are charged to a reaction EXAMPLE 7 

vessel. The material is heated to 50' C. The PEG/tol- 80.0 gms. (0.01 moles) of PEG 8000 and 185.0 gms. 

uene solution is added over 2J hours at 50* C, followed toluene are heated to azeotrope off any water, followed 

by a rinse with 30.0 gms. toluene and the reaction mix- 35 oy transfer to a graduated addition funnel. 5.0 gms. (0.02 

ture is heated for approximately 15 minutes. 13.0 gms. moles) of MDI in 40.0 gms toluene are added to a reac- 

(0.005 moles) of NP-40 Diol are provided to the reac- ^ vesse j wn j c h is heated to 50* C. The PEG solution 

tion mixture over a period of 1 hour. The reaction is ^ for a period of one hour at 55* C, and the 

stirred at from 50* to 60* C. overnight The toluene reaction proceeds for 1J hours. This solution is added 

solvent is stripped off to recover 57.3 gms. product 40 ^ for a period of X i hours to 44.0 gms. (0.02 

EXAMPLE 2 moles) of NP-40 Diol as used in Example 6, at a temper- 

^ „ , . , „ , . ature of 60* to 65" C After several days reaction at 58* 

Fonowmgprocedur« > snnikr to _ those d^cribedm c ^ henpoaM off to provide 13g .5 gms. of 

Example 1, 80.0 gms. (CL01 moles)of PEG 8000 in 200.0 product wWch * p^vidfeg a 1% 

gms. toluene are charged to a reaction vessel containing 4 -> \ . t . . , ^ * _ , , 

Tt\ tr\ r\~> i~a • £f\ n * i r • a Jf havmg a slight haze at room temperature and a cloud 

5.0 gms. (0.02 moles) m 60.0 gms. toluene for a period of . f74 .p 

1 hour. The reaction mixture is held at 55* C. overnight vomX oi *~ 

40 gms. of toluene are added and 26.0 gms. (0.012 EXAMPLE 8 

moles) of NP-10 Diol ethoxylated to a weight average or . n , N . . 

molecular weight of 2, 151/ in 40.0 gms. toluene, are 50 80 0 ^ (001 moles) PEG 8000 m 150.0 gms. tolu- 

charged for a period of over 1 hour. The reaction pro- azeotroped to remove any water, foflo wed by 

ceeds for 1 hour, followed by the addition of one drop addm S to a feed graduate funnel, along 

of DBTD catalyst, and the reaction is continued to with 40 gms. toluene nnse. 5.0 gms. (0.02 moles) of 

completion MDI in 65.0 gms. toluene are added to a reaction vessel 

55 along with one drop DBTD catalyst The reaction mix- 

EXAMFLE 3 ture is heated to approximately 60" C and the PEG 

111.5 gm* (0.014 moles) PEG 8000 and 12.2 gms. solution is added dropwise. After one hour reaction, the 

(0.014 moles) of NP-10 Diol, having a weight average mixture is transferred to another feed graduate funnel 

molecular weight of 862, in 210 gms. toluene are heated ^ along with 40 gms. toluene rinse. 17.3 gms. (0.02 moles) 

to reflux to azeotrope off excess water. The mixture is of NP-10 Diol as used Example 3 in 85.0 gms. toluene 

cooled to 50* C. and 5.0 gms. (0.02 moles) of MDI in are azeotroped to remove any water. The diol solution 

30.0 gms. toluene are added dropwise over one hour. is cooled to 60* C and two drops of DBTD catalyst is 

One drop of DBTD catalyst is added and the reaction added along with the dropwise addition of PEG/MDI 

proceeds at 50* C overnight Toluene solvent is evapo- 65 reaction mixture. The reaction proceeds overnight at 

rated off to provide 132.3 gms. product having a cloud 60* C. providing 103.6 gms. of product which is water 

point of 84.2* C. A \% solution of the product is soluble soluble providing a 1 % aqueous solution having a slight 

in water with a slight haze. haze at room temperature and a. cloud point of 60* C. 
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Application/Control Number: 09/529,480 Page 6 

Art Unit: 1711 

avoid repetitions because many claims now carry same or similar recitations. It seems that the 
applicants found it difficult to understand. Hence the above-elaborated version of the same 
matter (as in earlier office action, Paper No. 1 1) is presented. 

Following lines should explain the motivation to combine Kataoka (JP 5813 1903) and 
Fujita (JP 62-3336302). 

Kataoka discloses an agricultural composition containing a water-soluble salt, a 
copolymer and an aqueous medium and also some water-insoluble materials. Kataoka does not 
disclose a composition in which certain agriculturally useful water-insoluble materials are used. 
Fujita also discloses an agricultural composition which differs form that of Kataoka in using 
(claimed) agriculturally useful water-insoluble materials. It is consequently obvious to one of 
ordinary skill in the art to get an idea of using the water-insoluble materials of Fujita 
in the composition of Kataoka in place of existing water-insoluble materials to make the 
composition (of Kataoka) more useful and more effective for agricultural purposes. 
10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
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Art Unit: 1711 

however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to U.K. Rajguru whose telephone number is 703-308-3224. The 
examiner can normally be reached on Monday-Friday from 9:30 am to 6:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James J. Seidleck can be reached on 703-308-2462. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-872-93 10 for regular 
communications and 703-872-93 1 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661. 



U. K. Rajguru/mn 
October 11,2002 
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1 . Finality of earlier office action Paper No. 11, mailed on July 2, 2002 is hereby withdrawn 
to issue a new supplemental final rejection addressing the issues raised by the applicants. 

2. Claims under examination are 1, 2 and 9-57. 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

4. Claims 15, 16, 24, 25, 27, 27, 29, 32, 46, 47-49, 51, 54 and 55 are rejected under 35 
U.S.C. 112, second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 

Claim 15 is vague because it recites Y as a carbon atom and O as a sulfur atom or 
POR. How can a carbon atom in the same formula be represented by C and Y?. How can 
hydrogen in the same formula be represented by R2 and R?. How can a sulfur atom (which in all 
scientific literature is represented by S) be represented by O?. Meaning of word "residue" is not 
clear. Also not clear is word "POR". Does P stand for phosphorus and O for oxygen or sulfur?. 
What does "R" stand for?. 

Similar comments apply to claims 16, 25, 26, 47 and 48. 

Claims 29, 32 and 51 are vague in reciting "agriculturally acceptable salt". What is an 
agriculturally acceptable salt"?. 

Claims 27 and 49 are vague since meaning of "will not substantially change" is not clear. 

Claim 55 is vague since meaning of "copolymers are in range of 1000 to 90,000 daltons" 
is not clear. 

Claims 24 and 46 are indefinite in containing an improper Markush terminology. The 
members of the group have to be connected by "and" (not "or" as is done in these claims). 
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Application/Control Number: 09/529,480 Page 3 

Art Unit: 1711 

Claims 25 and 26 are indefinite because the recite a group having only one member. 
Claim 54 indefinite in reciting "derivatives" in lines 21 and 22 because it is not know 
which specific derivatives are envisioned in the scope of this claim. 

5. Claims 9-57 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kataoka et 
al. (JP 58131903) in view of Fujita et al (JP 62-36302). (see English translations of these 
references). 

Kataoka discloses a composition containing a water soluble sodium salt of a sulfonated 
monolefin and/or ethylenic unsaturated dicarboxylic acid copolymer resin (page 4, paragraph 2 
of English translation). Insoluble materials such as bentonite, calcium carbonate are mentioned 
on page 7, prescription, (I). The copolymers disclosed by patentee read on those that are 
instantly claimed. 

Kataoko does not mention an insoluble material that is useful for agricultural purposes 
such as those of instant claim 34. 

Fujita discloses an agricultural chemical composition in which insecticides and similar 
other insoluble materials are used. 

It would have been obvious from teachings of Fujita to use the insoluble materials of 
Fujita as alternate materials in the composition of Kataoka because then Kataoka' s composition 
will have agriculturally useful insoluble materials very well dispersed in water due to the 
presence of copolymers which Kataoka has in its composition. 

6. Claims 1, 9, 15, 16, 18, 24-26, 33, 37-41, 46-48, 55 and 57 are rejected under 35 U.S.C. 

1 12, first paragraph, as containing subject matter which was not described in the specification in 
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Application/Control Number: 09/529,480 Page 4 

Art Unit: 1711 

such a way as to reasonably convey to one skilled in the relevant art that the inventor(s), at the 
time the application was filed, had possession of the claimed invention. 

Introduction of - finely divided solid - and water soluble - in claims 1, 9, etc. has been 
shown by applicants to have support from the specification; but (a) changing "cyclopentene" to - 
cyclopentane - in claim 1, (b) introduction of a proviso at end of step (i) in a claim 9, (c) 
introduction of - or CH2CO2H - etc. in claim 15 and (d) similar other changes in remaining 
claims are presented without pointing the support thereof 

7. Rejection of claims 15, 16, 24, 27, 29, 32, 46-49, 51, 54 and 55 under 35 U.S.C. 112, 
second paragraph (see item 6, prior Office action, Paper No. 6) is maintained since the 
applicants' arguments against the said rejection (on page 25 of Paper No. 9) are not persuasive. 

Claim 55 as amended recites "a molecular weight" but fails to specify which type of 
molecular weight is envisioned. 

On page 28 (of Paper No. 9), the applicants state that "As the Examiner has noted, 
Kataoka dose not mention . . . agrochemical principles". This statement is not true since the 
Examiner has noted that "Kataoka does not mention an insoluble material that is useful for 
agricultural purposes". 

Applicants' other argument (page 29) that there is no motivation to combine references is 
not persuasive because such motivation is presented (see page 6) in prior Office action (Paper 
No. 6). 

8. A response (Paper No. 12) has been filed on September 3, 2002. 

9. The amendment filed April 8, 2002 (Paper No. 9) is objected to under 35 U.S.C. 132 
because it introduce new matter into the disclosure. 35 U.S.C. 132 states that no amendment 
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Homopolymers satisfying Formula (III) above, may 
be prepared by either of the f flowing two procedures. 
One procedure involves: 

(1) reacting said hydrophobic reactant with (a) said 
polyethylene glycol or (b) its monomelic equivalent 
comprised of sufficient moles of at least one oxyalkyl- 
ene glycol of the formula 



HOCH7CHOH. 



10 



wherein R4 is hydrogen or Ci to C3 alkyl, to produce b 
moles a diol intermediate having the formula: 



HO — Yj^-CHCHiO-^— Y4 — OH 

H-OCHCHzisRi 
*3 



15 



20 



wherein: 

c' is the average number of monovalent hydrophobic 
groups per diol intermediate; 

n, R2 and R3 are as defined previously; and 25 

Y3 and Y4 are the residue of the polyethylene glycol 
or oxyalkylene reaction; followed by 

(2) reacting the diol intermediate with the polyisocy- 
anate to produce the polyure thane having the repeating 
structure: 



-H-Y 3 -(-CHCH20-^Y4i2FX^ 00 
CH 2 

k- OCHCH 2 ^R 2 
R3 

wherein a, b, c', n, R2, R3, X, Y3 and Y4 are as defined 
previously. Another procedure comprises: 

(1) grafting the hydrophobe reactant onto the poly- 
ethylene glycol to produce a diol intermediate having 
the formula: 



30 
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HO— Y5-eCHCH 2 0^ ? Y 6 — OH 
R2 



(XI) 



wherein: 
R 2 is as defined previously; 

c' is the average number of grafts containing said 
monovalent hydrophobic group, and 

Y5 and Y6are the residue of the polyethylene glycol; 
followed by 

(2) reacting the diol intermediate with the polyisocy- 
anate to produce the polyurethane having the repeating 
structure 



-H- Yr^CHCH 2 0-) ? -Y6-feX*3 
Rz 



45 



50 



undesirable side reactions, such as allophonate forma- 
tion. The comb polymer product may be isolated from 
the reaction medium by procedures well established in 
the art, including evaporation, distillation, precipitation, 
filtration and other isolation procedures. 

In a typical embodiment, a round bottom reaction 
flask equipped with a mechanical stirrer, a thermome- 
ter, a condenser and a nitrogen purge is charged with 
the polyethylene glycol, hydrophobe reactant and tolu- 
ene solvent The mixture is brought to reflux to azeo- 
tropically remove residual water and cooled to 60° C. 
Catalyst and the polyisocyanate are then added until the 
reaction mixture becomes viscous after a few hours. 
Product can then be isolated through the evaporation of 
solvent at atmospheric conditions. 

Adjuvants 

Suitable adjuvants may be provided during the for- 
mation of comb polymers of the present invention in- 
cluding solvents and catalysts well known to those 
skilled in the art 

The polymerizaton reaction can be conducted neat or 
in an aprotic solvent such a toluene or other well known 
urethane polymerization solvents. Typical catalysts 
include soluble heavy metal carboxylates, such as 
phenyl mercuric acetate, bismuth octanoate, dibutyltin 
dilaurate, and stannous octanoate; tertiary amines, such 
as bis[2-(N,N-dimethylammo) ethyl ether], triethylam- 
ine and triethylenediamine; or any other acidic or basic 
catalyst well known in the urethane art A particularly 
preferred catalyst is dibutyltin dilaurate. 

When used in an aqueous solution, the water-soluble, 
thermoplastic, organic polymer of the present invention 
is provided in an effective amount to produce thicken- 
ing of the aqueous solution. An "effective thickening 
amount" is defined as the quantity of polymer, whether 
alone or in combination with polymer thickeners of the 
prior art, required to produce enhanced thickening. 
Such amount will usually range between about 0.05 to 
about 15 weight percent, preferably between about 0.1 
to about 5 weight percent, and most preferably between 
about 0.2 to about 2 weight percent of the total compo- 
sition. Such thickened compositions are useful in a wide 
variety of applications, such as latex compositions. 

EXAMPLES 

The following examples are considered to be illustra- 
tive only and should not be regarded as limiting the 
invention. 

The chemical designations as used in the examples are 
defined as follows: 



55 



(XII) 



60 



wherein a, b, c', R2, X, Y5 and Y6 are as defined previ- 
ously. 

The temperature during the polymerization reaction 
may vary. A convenient range is from about 40" C to 65 
about 120" C. preferably from about 60° C. to about 
1 10° C. The reaction temperature should be selected to 
obtain a reasonably fast reaction rate while avoiding 
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wherein 1 



OH 
I 



!6^CH2CH20frCH 2 CHCH20H; 
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US 6,310, 

23 

per 100 parts high modulus crystallizing polyester polyure- 
Ihane on a dry weight basis; the resin is a combination of 
thermoplastic resin and thermosetting resin wherein the 
thermoplastic resin comprises rosin esters, acrylic resins, or 
pure monomer hydrocarbon resins and the thermosetting 5 
resin comprises phenolic resins based on butylphenol, phe- 
nol and cresol, butylphenol and bisphenol A, amylpheno) 
and bisphenol A, bisphenol A, octylphenol, phenol or com- 
binations thereof, and wherein the composition further com- 
prises from about 0.3 to about 3.2 parts of hydrophobically- 



125 Bl 

24 

modified associative polyurethane per 100 parts high 
modulus crystallizing polyester polyurethane on a dry 
weight basis. 

19. A method of bonding a substrate comprising the steps 

of: 

applying the adhesive composition of claim 1 to a sub- 
strate; and 

removing water from the adhesive composition. 
***** 
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18 



temperature aging, T-Peel Strength at room temperature, and 
overlap shear strength according to the test methods 
described above. The substrates and test results are pre- 
sented in Tables 10 and 11. 

5 
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ABS to 


351 


412 


33 


49.5 


No 


psi (MPa) 


ABS 


(2.42) 


(2.84) 


(0.23) 


(0.34) 


bond 




CRSto 


294 


150 


17 


25.6 


No 




CRS 


(102) 


(1.03) 


(0.12) 


(0.18) 


bond 




Gal. Steel 


227 


234 


24 


No 


No 




to GaL 


(1.56) 


(1.61) 


(0.16) 


bond 


bond 




Steel 













Examples 19-26 



Examples 1.9-26 illustrate the utility cf enhancing the 
thermal ic^istano; liie addition oi various crus^ -ink- 

ers and thermosetting resins. 

Seven adhesive compositions were prepared by combin- 
ing in order as in Example 1, the components outlined in 
Table 2. In addition to the components listed in Table 12, 
each composition contained 100 parts DDS3507 (45% solid 
content), 3.7 phr A310S, 3.08 phr P200, 3.08 phr 01640, 
3.08 phr Trisamino, 0.62 phr RM1020 and 1.06 phr ASE75, 
and 0.16 phr Fill. 



TABLE 12 



Percent 
Solid 



Component 


Content 
(*) 






Phr based on 100 parts bv wt. DDS3507 






Ex. 19 


Ex. 20 


Ex. 21 


Ex. 22 


Ex. 23 


Ex. 24 


Ex. 25 


Ex. 26 


AQS1120 


48.1 


60 


60 


60 


60 


55 


59.2 


60 


60 


HRJ13130 


43.3 
















6.66 


T5001 


55.0 


34.06 


34.06 


34.06 




24.06 


34.06 




34.06 


W78 


100 




1.5 














NH4CI 


35 














05 




BI7986 


40.0 






7.5 












AL3029C 


65 










10 








MgO 


30 


0.75 
















AL84Q5C 


61 








34.06 






34.06 




A6010 


100 












3.0 
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TABLE 16 



% Increase in G' 
Temperature, Time. Minutes 



Ex. No. 


0 C 


2 


5 


10 


20 


30 


j 




tj 


1QO 


117 




**LI 




80 


71 


217 


486 


904 






80 


39 


112 


254 


583 


811 


18 


80 


21 


72 


202 


577 


861 




50 


45 


146 


480 


872 


991 


27 


80 




40 


117 


291 


475 




50 


54 


163 


352 


696 


889 


28 


80 




33 


74 


195 


347 




50 


32 


90 


180 


338 


538 


29 


80 




48 


141 


369 


529 




50 


26 


73 


166 


393 


591 


30 


80 


37 


123 


369 


310 


313 


31 


80 


25 


79 


529 


304 


378 


32 


SO 


60 


155 


269 


457 


513 


33 


80 


30 


86 


199 


375 


442 


34 


80 


38 


105 


199 


342 


440 


35 


80 


46 


172 


426 


564 


594 


36 


80 


29 


75 


169 


378 


523 


37 


80 


76 


263 


627 


1193 


1450 


38 


SO 


28 


58 


79 


73 


73 


39 


80 


35 


88 


179 


334 


438 


C-1 


80 


3 


6 


9 


13 


15 


C-2 


80 


8 


12 


17 


21 


23 


C-3 


80 


10 


17 


23 


30 


35 


U53 


80 


70 


175 


608 


5262 




DDS3507 


80 


229 


439 


589 


588 


601 



This inveritior- uVay take on various modifications and 
alterations without departing ton the spirit and scope 
thereof. Accordingly, it is to be understood that this inven- 
tion is not to be limited to the above-described, but it is to 
be controUc'i by the imitations set forth in the following 
claim> :'nd any £fjyivaifc.:*s t^reof. It is a!".o to be under- 
stood that this invention may be suitably practiced in the 
absence of any element not specifically disclosed herein. 

What is claimed: 

1. A water-dispersed adhesive composition comprising: 
a high modulus crystallizing polyester polyurethane; 

a polychloroprene; 
acrylic ester copolymer; 

a resin selected from the group consisting of thermoset- 
ting resins, thermoplastic resins, and a combinations 
thereof; and 

a stabilizer system selected from the group consisting of 
branched primary amino alcohols; a combination of 
branched primary amino alcohol and carbodiimide; a 
combination of carbodiimide and dihydroxy metal 
compound; a combination of branched primary amino 
alcohol and dihydroxy metal compound; and a combi- 
nation of branched primary amino alcohol, 
carbodiimide, and magnesium oxide. 

2. The water-dispersed adhesive composition of claim 1 
wherein the polychloroprene is present in the composition at 
a level of from about 20 to about 285 parts per 100 parts high 
modulus crystallizing polyester polyurethane on a dry 
weight basis. 

3. The water-dispersed adhesive composition of claim 1 
wherein the acrylic ester copolymer is present in the com- 
position at a level of from about 1 to about 200 parts acrylic 
ester copolymer per 100 parts high modulus crystallizing 
polyester polyurethane on a dry weight basis. 

4. The water-dispersed adhesive composition of claim 1 
wherein the high modulus crystallizing polyester polyure- 
thane is a high modulus crystallizing sulfonated polyester 
polyurethane. 



10,125 Bl 

22 

5. The water-dispersed adhesive composition of claim 1 
further comprising a rheology modifier. 

6. The water-dispersed adhesive composition of claim 5 
wherein the rheology modifier is present in an amount of 

5 from about 0.3 to aboul 3.2 parts per 100 parts high modulus 
crystallizing polyester polyurethane on a dry weight basis. 

7. The water-dispersed adhesive composition of claim 5 
wherein the rheology modifier is a hydrophobically- 
modified associative polyurethane. 

10 8. The water-dispersed adhesive composition of claim 1 
wherein the resin is a combination of thermoplastic resin and 
thermosetting resin. 

9. The water-dispersed adhesive composition of claim 8 
wherein the thermosetting resin is present in an amount of 

15 from about 2 to about 15 parts per 100 parts high modulus 
crystallizing polyester polyurethane on a dry weight basis 
and the thermoplastic resin is present in an amount of from 
about 10 to about 40 parts per 100 parts high modulus 
crystallizing polyester polyurethane on a dry weight basis. 

20 10. The water-dispersed adhesive composition of claim 8 
wherein the thermoplastic resin comprises rosin esters, 
acrylic resins, or pure monomer hydrocarbon resins and the 
thermosetting resin comprises phenolic resins based on 
butylphenol, phenol and cresol, butylphenol and bisphenol 

25 A, amylphenol and bisphenol A, bisphenol A, octylphenol, 
phenol, or combinations thereof. 

11. The water-dispersed adhesive composition of claim 1 
wherein the branched primary amino alcohols are selected 
from the group consisting of 2-amino-1 -butanol; 2-amino- 

30 2-methyl-l,3-propanediol; 2-dmino-2-mciiiyl-l-propauoi; 
2-amino-2-ethyl-l ,3-propanediol; tris(hydroxymethyl) 
aminomethane; and combinations thereof. 

12. The water-dispersed adhesive composition of claim 1 
wherein the carbodiimide is selected from the group con- 
sisiipg of water dispersions of the readies produc* 
tetramethylxylene diisocyanate; (poly 
(nitrilomethanetetraylnitrilo (2,4,6-tris(l-methylethyl)-l,3- 
phenylene)); tetraisopropyldiphenylcarbodiimide; and com- 
binations thereof. 

40 13. The water-dispersed adhesive composition of claim 1 
wherein the dihydroxy metal compound is selected from the 
group consisting of dihydroxyaluminum aminoacetate; 
dihydroxyaluminum sodium carbonate; and combinations 
thereof. 

45 14. The water-dispersed adhesive composition of claim 1 
further comprising an antioxidant. 

15. The water-dispersed adhesive composition of claim 14 
wherein the stabilizer system is a combination of branched 
primary amino alcohol and carbodiimide. 

50 16. The water-dispersed adhesive composition of claim 15 
wherein the branched primary amino alcohol is present in an 
amount of from about 0.5 to about 5 parts per 100 parts high 
modulus crystallizing polyester polyurethane on a dry 
weight basis and the carrx)diimide is present in an amount of 

55 from about 0.5 to about 5 parts per 100 parts high modulus 
crystallizing polyester polyurethane on a dry weight basis. 

17. The water-dispersed adhesive composition of claim 16 
wherein the branched primary amino alcohol is tris 
(hydroxymethyl)aminomethane f and the carbodiimide is a 

60 reaction product of tetramethylxylene diisocyanate. 

18. The water-dispersed adhesive composition of claim 17 
wherein the polychloroprene is present in an amount of from 
about 20 to about 285 parts per 100 parts high modulus 
crystallizing polyester polyurethane on a dry weight basis; 

65 the acrylic ester copolymer is a copolymer of butyl acrylate 
and methyl methacrylate crosslinked with a dihydrazide and 
is present in an amount of from about 1 to about 200 parts 
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TABLE 4-continued 




Examples 31-33 






Reactants (fans) 


Catalyst 


Example 


PEG 14.000 Hexadecene (wl %) 


(gms) 


33 


279 21 (7%) 


1.4 



EXAMPLES 34-38 

Polyurethanes are produced by charging 150 gms. of 10 
PEG 14,000 and 400 gms. toluene to a reaction vessel. 
The vessel is refluxed to azeotrope off all water. After 
cooling to 60* C, 0.12 gms. of DBTD catalyst and 1.8 
gms. TDI are added. The reaction mixture is stirred at 
approximately 60* C for several days. The evaporation 
of the toluene solvent provides a product having a 2.5% 
aqueous viscosity as indicated in Table 5. Example 38 
provides a control identical to the products of Examples 
34-37 but using a nongrafted PEG 14,000. 

TABLE 5 



15 
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Examples 34-38 
Reactants 



Example 


PEG 14,000 
Example # 


Hydro 
phobe 

WL % 


Bxookfidd Viscosity 
of 2.5% Aqueous 
Solution (cps) 


34 


31 


3% 


740 


35 


32 


5% 


320 


36 


33 


7% 


ND 


37» 


33 


7% 


54320 


38 




0% 


17.5 



30 



ND- r 

1 - based on 63 gms. of 7% grafted PEC 14.000 and 85 gms of ooagntfted PEC 
ROOD, with 1.9 gms. TDL 



EXAMPLES 39-41 35 

These examples provide a comparison between poly- 
urethane comb polymers of the present invention and 
similar polyurethanes which do not contain the hydro- 
phobe component Examples 39 and 40 pertain to the 40 
polyurethane comb polymers of Examples 13 and 14 
respectively. Example 41 pertains to a polyurethane 
which is the reaction product of 196.09 gms. (0.0222 
moles) of PEG 8000, having a weight average molecu- 
lar weight of 8,844, reacted with 3.91 gms. (0.0225 45 
moles) TDI, using 0.30 gms. phenyl mercuric acetate 
catalyst, for one hour at 85° C. and continued overnight 
at approximately 70" C. 

TABLE 6 

50 





Examples 39-41 








2%BrookfiekI 


Example 


Polyurethane 


Viscosity 


39 


Example 13 


44 


40 


Example 14 


184 


41 


Control 1 


14 



C5 polyoxyalkylene, or the monomelic equivalent 

of said polyethylene glycol; 
Z is the residue of a hydrophobe reactant containing 

a monovalent hydrophobic group providing a 

molar volume contribution of at least about 130 

cc/mole; 
b is at least about 2; 
c is at least about 2; 
m is 0 or 1; 
a' is such that 

cf + me 



b + e 



25 



55 



1 - PEG 8000/TDI potyurethane having a calculated weight avenge mofccalir 
weight of approximately 670,000 

What is claimed is: 

1. A comb polymer comprising a water-soluble poly- 60 
urethane containing the repeating units: 

-Xtf-r. — Y4 — and -(-X-W-Zt— 

wherein: 65 
X is the residue of an organic polyisocyanate; 
Y is the residue of a polyethylene glycol homopoly- 
mer or copolymer with up to 50 mole percent C3 to 



is between about 0.50 to about 1 .25 and sufficient to 
provide a polymer molecular weight of at least 
about 10,000; and wherein: 

(1) the polymer has at least one Z unit separated from 
each end of the polymer by at least one X unit; and 

(2) the hydrophilic/lirx)philic balance of the polymer 
is between about 14 to about 19.5. 

2. The polymer of claim 1 wherein said polyisocya- 
nate has the structure: 

0=C=N— Rj— N=C=0 

wherein Ri is an alkylene, cycloalkylene or arylene. 

3. The polymer of claim 2 wherein said polyisocya- 
nate is toluene diisocyanate, methylene dianiline diiso- 
cyanate or tsophorone diisocyanate. 

4. The polymer of claim 1 wherein said polyethylene 
glycol is a homopolymer having a molecular weight of 
up to about 14,000. 

5. The polymer of claim 1 wherein the molar volume 
contribution of said monovalent hydrophobic group is 
at least about 190 cc/mole. 

6. The polymer of claim 1 wherein said monovalent 
hydrophobic group is an unsubstituted or halo substi- 
tuted hydrocarbon radical having at least 8 carbon 
atoms. 

7. The polymer of claim 6 wherein said hydrocarbon 
radical has at least 12 carbon atoms. 

8. The polymer of claim 7 wherein said hydrocarbon 
radical is an alkyl or aralkyl having from about 14 to 
about 16 carbon atoms. 

9. The polymer of claim 8 wherein the said hydrocar- 
bon radical is nonylphenyl, n-tetradecyl or n-hexadecyl. 

10. The polymer of claim 1 wherein said polyure- 
thane has terminal hydroxyl groups. 

tL The polymer of claim 1 wherein m is 1 and said 
polyurethane has the formula: 

HO[(Y — X)#Z — XJfY— OH 

wherein 

b' is the average number of polyethylene glycol resi- 
dues per hydrophobe residue; and 
c, X, Y and Z are as defined previously. 
12. The polymer of claim 1 wherein m is 0 and said 
polyurethane has the formula: 

HO[(Y|2^Y2)*_ iX^Y-OH 
wherein 

a, b, X and Z are as defined previously 
c' is the average number of monovalent hydrophobic 
group per polyethylene glycol repeating unit; and 
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